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DESCRIPTION 

L Name of Invention: Semiconductor Element Manufacturing Method 
2. CLAIMS 
Claim I: 

Regarding a manufacturing method for a semiconductor element that includes adhering a mask 
material to a single surface of a semiconductor substrate possessing at least one pn junction, 
exposing the pn junction on a mesa groove inner surface formed by etching a section not covered 
by the mask material, after removal of the mask material covering with a passivation material the 
pn junction exposed, and adhering a metal electrode film at least on said single surface of the 
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semiconductor substrate, 

a manufacturing method for a semiconductor element wherein after removal of a 
region that is a little wider than that including the mesa groove formation region of the oxide 
film existing on said surface of the semiconductor substrate before adhering the mask material, 
roughening is performed by sandblasting the exposed semiconductor substrate surface. 

3. DETAILED DESCTRJPTION OF THE INVENTION 

INDUSTRIAL FIELD OF APPLICATION 

This invention is related to semiconductor element manufacturing methods that adhere mask 
material to a semiconductor substrate surface having at least one pn junction, expose the pn 
junction in the inner side of a mesa groove formed by etching a section not covered by the mask 
material, coat with a passivation material such as polyimide or junction covering resin (JCR), 
and further adhere a metal electrode film to the substrate surface. 

PRIOR ART 

At manufacture of semiconductor elements, a well known method for manufacturing elements 
having high reliability is to etch a mesa channel to enable exposing of a pn junction on the inner 
surface for a surface of a semiconductor substrate, to cover the exposed pn junction surface with 
a passivation material, and further adhere the substrate surface with a metal electrode film. With 
this type of manufacturing method, for example, a Si02 film covering a silicon substrate surface 
that has been formed with a pn junction is coated with a substance such as photoresist or 
polyimide as a mask material, wet etching is performed after formation of the discretionary 
pattern mask, and coating of a passivation material is performed on the exposed pn junction with 
a material such as glass, polyimide, or junction covering resin. In addition, as a alternate method, 
full surface sand blasting is performed prior to wet etching, and after a roughened condition has 
been attained by removal of the Si02 film of the silicon substrate surface, a material such as 
photoresist or polyimide is used as a mask material, wet etching is performed to execute 
patterning, and after etching is complete, the mask material is removed or left in its state, and 
coating of the exposed pn junction is performed using a substance such as glass, polyimide, or 
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junction covering resin. 

PROBLEM TO BE SOLVED BY THIS INVENTION 

With former manufacturing methods, when sand blasting is not performed at all before wet 
etching, adhesion between the mask material and semiconductor substrate is weakened, and in 
worst cases, deficiencies such as peeling of mask material can be generated prior to wet etching 
of the mesa groove, and, at coating of the exposed pn junction, the adhesion of the passivation 
material can be adversely impacted. On the other hand, with surfaces that have been sand blasted 
before wet etching, the adhesion of mask material is good but the adhesion of vapor deposited 
film is poor, so that at electrode installation, it becomes impossible to form a stable electrode 
film through evaporation, and electroless plating must be utilized to attach a metal coating on the 
semiconductor substrate. However, in this case, there is a problem in that the plating liquid exerts 
an adverse influence on the passivation material of glass, polyimide, JCR, etc., and causes 
instability in properties. 

The purpose of this invention is to solve the problems described above by offering a 
manufacturing method for semiconductor elements having good adhesion between the mask and 
substrate at wet etching for mesa groove formation, good adhesion between the passivation 
material and the pn junction exposed section, and good adhesion between the metal electrode and 
the substrate surface. 

MEANS OF SOLVING THE PROBLEM 

To attain the above described purpose, for semiconductor element manufacturing methods that 
include adhering a mask material on a single surface of a semiconductor substrate having at least 
one pn junction, exposing the pn junction on the inner surface of a mesa channel formed by 
etching the section not covered by mask material, covering the exposed pn junction with a 
passivation material after removal of the mask material, and adhering a metal electrode film on 
said single surface of the semiconductor surface, this invention, after removal of a region that is a 
little wider than that which includes the mesa groove formation region of the oxide layer that 
ex ists on said single surface of the semiconductor substrate before adhering of the mask material, 
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roughens by sand blasting the semiconductor substrate surface that has been exposed. 



OPERATION 



The method sandblasts a region a little wider than the region of the mesa groove formation 
region on the semiconductor substrate surface, removes the oxide layer present in that region, 
and the adhered mask material for which the mesa groove formation region has been removed by 
surface roughening has an edge that is adhered on the roughened surface, thereby improving the 
adhesion of the mask to the substrate surface. And at the time of covering the exposed pn 
junction with passivation material after mesa groove formation by etching, the edge of the 
passivation material film is adhered to the roughened surface of the substrate, thereby also 
improving adhesion between the passivation material and the substrate. Moreover, the substrate 
surface aside from the vicinity of the mesa groove is not surface roughened, thereby enabling 
formation of a stable electrode film by vapor deposition. 



EMBODIMENT 



Embodiment 1 of this invention is described using drawings in Figure 1 through Figure 4. Figure 
1 (a), Q>), and (c) show the surface roughening process for the silicon substrate, with (a) being a 
surface view drawing, (b) a cross section, and (c) an enlargement of section A. Removed by 
selective etching is section 3 of Si02 film 2 which covers the surface of the silicon substrate 
which has formed a pn junction parallel to the surface. This removed section 3 is a region having 
a width double or more the width of the mesa groove which acts as the center of the region for 
forming the mesa groove with a later process. Then this section 3 removed from Si02 film 2 is 
roughened by sand blasting. Figure 2 (a), (b), and (c) show the mesa groove etching process, 
with (a) being a surface view drawing, (b) a cross section, and (c) an enlargement of section A. 
At this process, the area other than the formation region for mesa groove 4 is covered by resist 
film 5 as a mask material, and then wet etching is performed. Because resist film 5 has an edge 
adhered onto region 3 sand blasted on silicon substrate 1 surface, there is adhesion to the 
substrate at this region, and there is no peeling from the substrate. The result of wet etching is the 
formation of mesa groove 4, and the pn junction is exposed on the inner side. In Figure 3, the 
method performs coating with junction covering resin 6 as a passivation material on this pn 
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junction exposed surface. At this time, because the edge of junction covering resin 6 also has 
been adhered to sand blasted region 3, there is no peeling fiom the inner side of mesa groove 4. 
Figure 4 shows the process for electrode installation. In Figure 4 (a), if needed, junction covering 
resin 6 is used as a mask and the Si02 film 2 of the surface is removed by etching, and following 
that, at Figure 4 (b), metal electrode 7 is vapor deposited on the exposed surface of silicon 
substrate 1. The substrate surface is adhered smoothly by a vapor deposition film, and stable 
electrode 7 is obtained. 



EFFECT OF THE INVENTION 

With this invention, by roughening the surface with sand blasting of a semiconductor substrate 
surface region contacting the mesa groove formation region, the mask material adhered to other 
than the mesa groove formed region and the passivation material covering the inner surface of 
the mesa groove adhere at their edges to the roughened region, and do not peel, and because 
stable electrode installation can be performed in the region not roughened, the method enables 
manufacturing of a highly reliable semiconductor element. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 (a), (b), and (c) show the roughening process, with (a) a being a surface view, (b) a 
cross section, and (c) an enlargement of section A. Figure 2 (a), (b), and (c) show the mesa 
groove formation process, with (a) being a surface view drawing, (b) a cross section, and (c) an 
enlargement of section A. Figure 3 is a cross section showing the passivation process for one 
embodiment of the invention. Figure 4 (a) and (b) are cross section drawings showing in order 
the process of installing an electrode for one embodiment of the invention. 

1: Silicon Substrate. 2: Si02 Film. 3: Sand Blasted Region. 4: Mesa Groove. 5: Resist Film. 6: 
Junction Covering Resin. 7: Metal Electrode Film. 
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